REMARKS 



In response to the Official Action of April 20, 2004, Claims 1 and 27 are cancelled 
without prejudice. In the Official Action, Claim 27 was found allowable but was objected to as 
being dependent upon a rejected base claim. It was thus stated on page 5 of the Official Action, 
paragraph 10, that Claim 27 would be allowable if rewritten in independent form including all 
limitations of the base claim and any intervening claims. 

It is submitted that Claim 28 is in substance a rewritten version of prior Claim 27, 
wherein the claim from which it depended, Claim 1, has been incorporated with the subject 
matter of cancelled Claim 27. Claim 28 is, however, an edited version of a combination of prior 
Claims 1 and 27 in order to place such combination of claims in a format which more nearly 
corresponds to U.S. practice. Claims 29-36 are dependent either directly or indirectly on Claim 
28. Such dependent claims introduce subject matter which can be found on pages 10 and 11 in 
the Application as filed. More specifically, attention is invited to the subject matter commencing 
on page 10, line 12, and continuing to page 11, line 7 (see page 12 of Substitute Specification). 

A marked-up copy of Figure 5 as originally submitted is appended hereto to indicate the 
placement of reference numeral 52 thereon for the purpose of avoiding the objection to the 
drawings set forth in paragraph 2, page 2, of the Official Action. 

A set of formal drawings which are identical to the formal drawings submitted in the 
parent Application Serial No. 09/828,911, which issued November 25, 2003, as U.S. Patent No. 
6,651,584 B2, are being filed simultaneously with this Amendment in order to facilitate 
prosecution of the Application. It will be noted that in Figure 5, reference numeral 52 is 
included. 
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Further consideration and reexamination of this Application, in is amended form, is 
requested in view of 35 U.S.C. §132 and regulations in implementation thereof. It is submitted 
the Application in its amended form is free from ambiguity and avoids the references of record. 
It is further submitted the Examiner should have no difficulty in finding that the differences 
between the subject matter sought to be patented in this Application and prior art usage within 
her expert knowledge are such that the subject matter as a whole would not have been obvious at 
the time the invention was made to persons having ordinary skill in the art to which the subject 
matter of this Application pertains. 

In view of the foregoing, the allowance of claims as now presented is earnestly solicited. 
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Respectfully submitted, 



MASON, MASON & ALBRIGHT 
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FIELD OF INVENTION " " p,.)^ <o l' \ ,* # 1j 

The present invention relates to a feed metering device for 
distributing fodder or drink, or both, in metered portions to an 

« 

animal. Such a feed unit may be include a manger or feeding trough 
or both, or a unit provided with a nipple such as may be provided 
for calves . 

BACKGROUND OF THE INVENTION 

Such a feed metering device is known from European patent 
application EP-A061017li By means of a control unit the closing 
means of this known feed metering device is actively retained in 
the position in which it closes the manger or feeding trough. 
SUMMARY OF THE INVENTION 

It is one of the objectives of the present invention to 
provide an alternative^ feed metering device for distributing 
fodder or drink, or both, in metered portions to an animal, which 
device, on the one hand, deters in a constructively simple 
efficient and inexpensive manner animals that are not eligible for 
being fed from putting their heads into the feed unit, and, on the 
other hand, offers additional advantages. 

For this purpose, in accordance with the invention, a metering 
device of the above described type is characterized by the closing 



means rotating about an axis, such rotation being driven by a roll 
in contact with the closing means which roll is driven by a motor. 

The feed metering device preferably includes animal 
identification device, the roll being controlled with the aid of 
data from the animal identification device. 

In an embodiment of a feed metering device according to the 
invention, a compact construction is provided when the roll is 
located below the entrance opening. Preferably a housing in which 
the roll is mounted is disposed at such location. 

The closing means may be formed by a separate component, but 
is preferably constituted by the feed unit itself, which is 
designed as a movable one. As a result the number of components 
is limited and the feed metering device can be manufactured 
economically. 

In order to prevent fodder or drink, or both, from falling 
from the feed unit in certain positions of the feed, unit, the 
latter comprises a wall portion for catching fodder or drink, or 
both, remaining in the feed unit. Said wall portion can also act 
as a feed guide means for fodder or drink or both that is supplied 
by the feed supplying device to the feed unit. 

An enduring and firm construction is provided when the feed 
unit bears on the housing via the roll. 

The motor is preferably included in such housing, so that a 
compact construction is obtained. The housing also serves to 
protect the motor against contamination, damage and the like. 

A quick and accurate identification of animals is obtained 



when the animal identification device is included in the housing, 
the animal identification device then also being guarded against 
contamination, damage and the like. 

The feed metering device preferably comprises further 
deterring means for deterring an animal, which include a 
loudspeaker for producing an animal-frightening sound. Certain 
animals have appeared to be highly sensitive to certain sounds, so 
that a loudspeaker is appropriate for deterring such animals. 
Moreover, such a loudspeaker may be used for producing calming or 
stimulating sounds when an animal uses the feed metering device 
correctly. 

Alternatively or additionally, the further deterring means may 
include means for generating an animal-frightening light. In 
particular when a plurality of feed metering devices are disposed 
side by side, the use of a frightening light is desirable, as this 
light can be directed in such a manner that its effect is limited 
to one particular feed metering device 

A 

•fee further deterring means may include a voltage emitting 
device for emitting an animal-frightening electric voltage. Sound 
and light have proved to be effective for deterring unwanted 
animals, but have the disadvantage of being sometimes discernible 
at a greater distance than necessary and for their purposes from 
the relevant feed metering device. Animals that undesirably visit 
a feed metering device often make contact with the feed metering 
device, usually with their noses. By linking the components likely 
to be touched the animals with a voltage emitting device it is 



possible to deter undesired animals. Alternatively, a forced air 
flow may be used for deterring the animal. 

A preferred embodiment of a feed metering device according to 
the invention is characterized in that the feed metering device is 
provided with means for weighing the fodder or drink, or both, 
present in the feed unit, which weighing means relate? to 
improvement of the feed unit in a pivoting, rotating manner. Thus 
it is possible to determine how much fodder or drink, or both, is 
consumed by a particular animal. On the basis thereof the amount 
of fodder or drink, or both, consumed by an animal can be 
determined over the course of time whereupon the health condition 
of an animal can de deduced; for, when an animal unexpectedly 
consumes smaller amounts of fodder or drink, or both, this may be 
a sign that the animal is ill. Moreover, it is undesirable when an 

^tSi)^* 3 3 Certain a,n ° Unt of fodder or drink - or both, that 
Wis fodder^or drink, or both, supplied to the next animal at the 
feed unit^not takef^ fehese-r-emnanbe into account. The means for 
weighing the fodder or drink, or both, present is the feed unit 
is thus preferably linked with the feed supplying device for 
supplying an amount of fodder or drink, or both, to the relevant 
feed unit with the aid of data both from the animal identification 
device and the weighing means. 

<* < HI 

The means for weighing the f odder A drink(presen£>, or both, in 

the feed unit may comprise a feed unit which is pivotable about a 

hinge pin, the degree of pivoting being determined by the weight 

of the fodder or drink present in the feed unit, and a device for 



determining the degree of pivoting, that is the angular movement 

""^ ^ f ° r deducin 9- the degree as determined, 

toy weight of the fodder or drink, or both, present in the feed 
unit. The degree of pivoting of the feed unit depends on the 
amount of fodder or drink, or both, in the feed unit. The more 
fodder or drink, or both, the greater the degree of pivoting. The 
exact correlation between the degree of pivoting and the amount of 
fodder or drink, or both, can previously have been determined by 
means of simple calibration tests. 

A compact construction of the feed metering device is obtained 
when the device for determining the degree of pivoting of the feed 
unit and for deducing from such degree of angular displacement, the 
weight of the amount fodder or drink, or both present in the feed 
unit, is integrated in the animal identification device. 

When the device for deterring the degree of pivoting of the 
feed unit and for deducing, from the degree as so determined, the 
weight of the amount of fodder or drink, or both, present in the 
feed unit comprises a measuring roll which is in contact with the 
feed unit, it is possible to determine from the degree of rotation 
of the roll, the degree of pivoting and thus the amount of fodder 
or drink, or both, is in the feed unit. 

Alternatively or additionally, the device for determining the 
degree of pivoting of the feed unit and for deducing, from the 
degree as so determined, the weight of the amount of fodder or 
drink, or both, present in the feed unit, may comprise a load 
sensor, the feed unit bearing on the load sensor. The load sensor 



is preferably included in the animal identification device. 

In order to be able to measure even a small difference in 
weight, in a preferred embodiment of a feed metering device 
according to the invention, the hinge pin and the load sensor and 
the measuring roll, respectively, are located so as to be closely 
proximate each other. 

In order to prevent for example the load sensor from being 
damaged in the undesired event of a defect, there is provided a 

« 

safety supporting bracket from the feed unit. 

A preferred embodiment of a feed metering device according to 
the invention is characterized in that the means for weighing the 
fodder or drink, or both, present in the feed unit comprises a 
movable feed unit, a motor for moving the feed unit, a device for 
measuring the magnitude of the torque during movement, and for 
deducing, from the magnitude of the torque measured, the weight of 
the fodder or drink, or both, present in the feed unit. The 
magnitude of the torque generated by the movement of the feed unit 
depends on the amount of fodder or drink, or both, in feed unit. 
Also in this situation, the exact correlation between torque and 
amount of fodder or drink, or both, in the feed unit can previously 
be determined by means of simple calibration tests. 

A compact feed metering device is obtained when the motor for 
moving the feed unit and the device for measuring the magnitude of 
the torque during movement and for deducing, from the magnitude of 
the torque measured, the weight of the fodder or drink, or both, 
present in the feed unit, are integrated with the animal 



identification device. 

A mechanically simple but accurate construction is obtained 
when the motor for moving the feed unit drives a torque roll, said 
torque roll being in contact with the feed unit. 

According to the invention, the means for deterring an 
unwanted animal and the means for measuring the amount of fodder 
or drink, or both, in the feed unit can be combined in one means, 
in that the roll for driving the feed unit as a closing means and 
as the torque roll used for measuring the torque are the same roll.' 

In order to be able accurately to perform animal 
identification and to obtain at the same time a compact 
construction, a feed metering unit according to the present 
invention is characterized in that the animal identification device 
is disposed in a location below the entrance opening, including 
the vicinity thereof. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained hereinafter in further 
detail with reference, by way of example, to the drawings in which: 
Figure 1 is a side elevational view of a first embodiment of 
a feed metering device according to the invention; 

Figure 2 is a view similar to Figure 1 which shows a second 
embodiment of a feed metering device according to the invention; 

Figure 3 is a view similar to Figures 1 and 2 which show a 
third embodiment of a feed metering device according to the 
invention; 

Figure 4 is a view similar to Figures 1, 2 and 3 which shows 



a fourth embodiment of a feed metering device according to the 
invention; and 

Figure 5 is a view similar to Figures 1 through 4 which shows 
a fifth embodiment of a feed metering device according to the 
invention; 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows schematically a first embodiment of a feeding 
metering device 1 according to the invention. Feed metering device 
1 distributes fodder or drink, or both, which for the sake of 
simplicity will hereinafter be denoted as "feed", by which is meant 
fodder or drink, or both, in metered portions to an animal, and is 
provided with a feed unit 10, also called a manger or feeding 
trough, for containing feed. An entrance opening 11 makes feed 
unit 10 accessible to an animal, for example but not exclusively, 
a cow. An animal identification device 12, known . per se, 
recognizes a particular animal that approaches the feed unit 10 and 
wishes to use it. The animal identification device 12 is 
preferably disposed in feed metering device 1, but may 
alternatively also^ be disposed at a distance therefrom. A feed 
supplying device M supplies an amount of feed to the feed unit 10, 
possibly with the aid of data from the animal identification device 
12, feed from a non-shown feed stock entering the feed unit 10 via 
a valve provided for such purpose and a chute 14. 

Thus it is possible for the feed metering device 1 to 
recognize a particular cow by means of a transponder fitted to or 
on the cow. Feed supplying device 13 is controlled in a manner 



well known in the art which is controlled by software that 
ensures that the right amount of feed is distributed to the 
relevant cow. 

^H"iL terin9 deViCe 1 accordin 9 to the embodiment of 
Figure 1 re provided with a closing means as illustrated in Figure 
2. Feed metering device 1 may additionally be provided, on a 
closing means, with deterring means 15 or 16 for deterring an 
animal that visits the feed unit at an undesired point of time and 
wishes to use it. The deterring means are preferably controlled 
with the aid of data from the animal identification device. This 
provides an additional manner to deter animals that are not then 
eligible for being fed, in a simple, efficient and inexpensive way, 
from putting their heads into the feed unit. 

In the embodiment shown in Figure 1, the deterring means 
includes a loudspeaker 16 for producing an animal -frightening 
sound. Alternatively or additionally, the further deterring means 
.nay include a lighting device 15 for emitting an animal- frightening 
light. in particular when a plurality of feed metering devices 
are disposed side by side, the use of a frightening light may be 
desirable in^as>uch as this light can be directed in such a manner 
so its effect is limited to one particular feed metering feed 
device . 

Figure 2 shows schematically an embodiment of a feed metering 
device 2 according to the invention. m this embodiment the 
closing means 25 is constituted by a separate vessel-like element 
which is capable of rotating about an axle 26 and is movable across 



entrance opening 21. When closing means 25 is moved across 
entrance opening 21, the contents of the feed unit 20 can be made 
inaccessible to a particular animal. 

Additionally, there may be provided further deterring means 
in the form of a voltage emitting device 27 for emitting an animal- 
frightening electric voltage to closing means 25. Animals that 
undesirably approach the feed metering device 2 often contact feed 
metering device 2. In particular they will touch closing means' 
with their noses. By linking voltage emitting device 27 with those 
components of the feed metering device that are likely to be 
touched by the animals, it is possible locally to deter a 
particular animal as an additional measure. This second embodiment 
of a feed metering device 2 according to the invention also 
comprises a feed supplying device 23 and a chute 24 for the feed. 

Figure 3 shows schematically a third embodiment of a feed 
metering device 3 according to the invention. In this embodiment 
the closing means is constituted by the feed unit 30 itself, which 
is designed to be movable. In the embodiment shown feed unit 30 
is rotatably disposed about an axis 36. In order to prevent, 
in the position in which the feed unit 30 closes the entrance 
opening 31, feed from falling from feed unit 30, feed unit 30 
comprises a wall portion 35 for catching remaining feJ. Said wall 
portion 35 can also act as a feed guide means for feed that is 
supplied to feed unit 30 via chute 34 of feed supplying device 33. 

For the purpose of providing, a simple reliable and compact 
construction, according to the invention a roller 29 or 3 9 is 
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driven by a motor 28 or 38, respectively which roller 29 or 39, 
contacts the closing means 25 or 30 respectively. Preferably feed 
unit 30 thus bears on the animal identification device ^ via roll 
39* Roll 39 is also preferably driven by a motor such as motor 28 
or motor 38 . 

An extremely compact construction is obtained when -fefe motor 
28, motor 38 and roll 29 or roll 39, respectively, are included in 
a housing B or C, respectively, which is disposed below the 
entrance opening or in the vicinity thereof. Preferably the 
housing also contains the relevant animal identification devices 
22 or 32, respectively. 

According to the invention, the feed metering device may be 
provided with means for weighing the feed present in the feed unit, 
which means moves the feed unit in a pivoting, rotating manner. 
With the aid of said means it is possible to determine how much 
feed is consumed by a particular animal, and at the same time 
whether remaining feed is present in the feed unit. The means for 
weighing the feed present in the feed unit is preferably connected 
to the feed supplying device for supplying an amount of feed to 
the feed unit with the aid of data both from the animal 
identification device and the weighing means, so that the amount 
of feed left by the previous animal can be taken into account. 

In the embodiment of Figure 1, means for weighing the feed 
present in feed unit 10 comprises a feed unit 10 which is pivotable 
about a hinge pin 17. The degree of pivoting is determined by the 
weight of feed present in feed unit 10. A device 18 is provided 
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for determining the degree of pivoting of feed unit 10 for deducing 
therefrom the weight of feed present in feed unit 10. Device 18 
for determining the degree of gravity of feed unit 10 comprises a 
measuring roll 19 which is in contact with the feed unit. From the 
degree of rotation of roll 19 the degree of pivoting and thus the 
amount of feed in feed unit 10 can be determined. 

Due to the fact that device 18 and roll 19 for determining the 
degree of pivoting of feed unit 10 are integrated in housing A, in 
animal identification device 12, a compact construction of the 
feed metering device is obtained. Alternatively, device 18 and 
roll 19 may be located outside housing A. 

As shown in the embodiment of Figure 2, device 201 for 
determining the degree of pivoting of feed unit 2 0 and for deducing 
therefrom the weight of the feed present in feed unit 20 may 
alternatively or additionally comprise a load sensor 202. In the 
embodiment shown feed unit 20 bears on load sensor .202 via a 
supporting arm 203, while the feed unit 20 pivots about a hinge pin 
204. Load sensor 202 is preferably included in housing B. 

In the embodiments shown in Figures 1 and 2, even small 
differences in weight can be measured due to the fact that the 
hinge pins 17 and 204 and measuring rolls 19 and 29, respectively, 
as well as load sensor 202, are located small distances from each 
other. 

In order to prevent the measuring roll, the load sensor or 
similar component from being damaged when for example, the animal 
pushes the manger downwardly with force there may be provided in 

12 



both embodiments safety supporting brackets 101 (Figure 1) or 205 
(Figure 2) respectively, for supporting feed units 10 or 20, 
respectively. 

In the embodiment of Figure 3, the means for weighing the 
feed present in the feed unit comprises a movable feed unit 30. 
Feed unit 30 is moved in a reciprocating manner by motor 38 by 
which roll 3 9 is driven. As a result of this movement a torque 
occurs, the magnitude of which is determined by a device 301 for 
measuring torque magnitude. Device 301 deduces the weight of the 
feed present in the feed unit from torque as so determined. The 
exact correlation between torque and amount of feed can previously 
be determined by simple calibration tests. 

The embodiment according to Figure 3 has a compact 
construction due to the fact that motor 38 for moving feed unit 30 
and device 301 for measuring torque magnitude during movement and 
for deducing, from the magnitude of the torque measured, the weight 
of the feed present in the feed unit 30, are integrated in housing 
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Although in addition to roll 39, a separate torque roll may 
be provided, roll 39 preferably functions as a drive of the closing 
means, in this situation constituted by feed unit 30 itself, as 
well as functioning as a torque roll and as a measuring roll. 

The fourth embodiment of a feed metering device 4 according 
to the present embodiment, as shown in Figure 4, comprises means 
for deterring an animal from using feed unit 40 before the animal 
is eligible to use such feed unit. This is accomplished with the 
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aid of data from animal identification device 42, as well as means 
for weighing the feed present in feed unit 40. 

The closing means 46, which is rotatable about an axle 45, is 
set in rotation by a roll 47 which can come into contact with the 
closing means 46. Roll 47 is driven by a motor 48 which is 
controlled with the aid of data from animal identification device 
42. 

In this embodiment the weighing means comprises feed unit 40 
which is rotatable about^an axle 49. Feed unit 4 0 can be brought 
into contact with roll 47, and is subjected to a reciprocating 
motion by correctly controlling tsfte motor 48 that drives .fete roll 
47. By movement of feed unit 40 a torque is generated that can be 
measured by a torque measuring device 401. 

In the situation shown in Figure 4, roll 47 contacts feed unit 
40 whereupon the latter is set in motion to determine the amount 
of feed present in feed unit 40. After an animal has consumed feed 
therein, the amount of remaining feed, if any, can be determined 
by torque measurement. Then roll 47 is controlled by motor 48 so 
that feed unit 40 is partially located in entrance opening 41. A 
catching element 402 on feed unit 40 moves closing means along 
with it until closing means 46 contacts roll 47. Roll 47 then 
controls closing means 46 so that it covers the entire entrance 
opening 41. As a result of the fact that feed unit 40 is no longer 
in contact with roll 47, feed unit 40 falls back to the starting 
position in which feed earr, if desired, can be added by the feed 
supplying device 43 via a chute 44. 
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The fifth embodiment of a feed metering device according to 
the present invention, as shown in Figure 5, differs from that of 
Figure 4 by the position of the hinge pin 59 about which feed unit 
50 rotates. The hinge pin 59 is positioned close to roll 56 for 
driving feed unit 50 and measuring the torque, for measuring very 
small differences in the amount of feed. There is also provided 
a stop 58 for preventing superfluous movement of feed unit 50 
Closing means ^5 for closing entrance opening 51 pivots about axle 
57. 

For the purpose of being able accurately to perform animal 
identification and to obtain at the same tine a compact 
construction, a feed metering device according to the present 
invention is characterized in that the animal identification 
device A is disposed in the housing E which is located below the 
entrance opening or in the vicinity thereof. 

Notwithstanding, that the invention has been described on the 
basis of an animal identification device, which may. be provided 
with weighing means or deterring means, or both, which is 
stationary in the sense that it normally fixed ^position, it is 
also possible to dispose the animal identification device or the 
weighing means or the deterring means on a mobile feed unit. 

Although I have disclosed the preferred embodiments of my 
invention, it is to be understood that it is capable of other 
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adaptations and modifications within the scope of the following 
claims . 
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A FEED METERING DEVICE 

The present invention relates to a feed metering device A ^C^V 
* "!jS^ 0 L h e -**»*"^^ feed unit may be £*• • 

5 ^^^^ or -to* a unit provided 

Such a feed metering device is known from European 
patent application EP-A-0610171 . By means of a control unit the 
/U^ia 9 meanS ° f this known feed metering device is actively 
10 *ept in the position in which it closes the manger or feeding . 

It is one of the objectives of the present invention to f 
provide an alternative f eed metering device for distributing 
fodder ^or drink,^ in metered portions to an animal, which 
15 device, on the ^hand, deters in a constructively simple, 
efficient and ^h\Kp manner animals that are not eligible for 
being fed fr6m putting their heads into the feed unit, and, on 
the other hand, offers additional advantages. 

For that purpose, in accordance with the invention, a 
20 ' f iB^|o*^ r i$U d ?l&\ 9f l the 4- abo Y^ described, . ty R e . is 

The feed metering device preferably includes an animal 
identification device, the roll being' controlled with the aid of 
25 data from the animal identification device. 

In an embodiment of a feed metering device according to 
the inventign,^** is-ob t ai n ed a compact cons truc'tio^w hen the 
roll is d*^>ew4-4»--ttB^±rt^ below the entrance opening. 
Preferably *k**e-Jji-4iUpo* e d^ . 

The closing means may be formed by a* separate 
component, but is preferably constituted by the feed unit 
itself, which is designed as a movable one. As a result Hwreef 
the number of com£onents | ia limited and the feed metering device 
35 can be manufactured cheaply. J er h<>$- 

In order to prevent fodder -andyor drink,, from falling 
from the feed unit in certain positions of the feed unit, the 



*«dfor drink. Said~w4ll por?!™ also act as a feed guide 

mean, for fodder ™dyor drink,^ that is supplied by the feed 
••supplying dev ^fjto. the fe^l unit. . 

^^^jo^tf^tTon is t£ta±n«l when the feed unit 
bears on the housing via the roll. 

The motor is preferably included in housing, so 

Ugt a compact construction is obtained. The housing also serves 
t& protect^ the motor against contamination, damage and the 
like. 

A quick and accurate identification of animals is 
obtained when the animal identification device is included in « 
the housing, the animal identification device then also being 
guarded against contamination, damage and the like. 

The feed metering device preferably comprises further 
deterring means for deterring an animal, which include a 
loudspeaker for producing an animal-frightening sound. Certain 
animals have appeared to be highly sensitive to certain sounds, 
so that a loudspeaker is -wwy. appropriate for deterring such 
animals. Moreover, such a loudspeaker may be used for producing 
calming or stimulating sounds when an animal uses the feed 
metering device correctly. 

Alternatively or additionally, the further deterring 
"<eans may include means for generating an animal-frightening 
light, in particular when a plurality of feed metering devices 
are disposed side by side, the use of ^frightening light is 
desired, as this light can be directed in such a manner that its 
effect is limited to one particular feed metering device. 

The further deterring means may include a voltage 
emitting device for emitting an animal-frightening electric 
voltage. Sound and light have proved to be effective for 
deterring unwanted ^mals but have the^disadvantage^f /being 
o^W, sometimetW grater ^^JT^^SB^ 
feed metering device. Animals that undesirably visit a feed 
metering device often mak* contact with 0 the , f eed . metenina 
device, usually with ^^^^^^^^3^ **" 
emitting device ^e-iseiy-lrhas^-TOinp^nenirs^f-the-f eed-metee^ing 
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deylcfe, that arfl r^n Ua r^y t o uoh c J b y LUh dTllmal5> it is possil 
to deter ^P*£^e*££ animals ve^y- looally . Alternatively, 
forced air flow may be used for deterring the animal. 

A preferred embodiment of a feed metering device 
according to the invention is characterized in that the feed 
metering ^i^i^provided with means ^Lghinai±he .fodder 
<™*for drink^present in the feed unit, whfth|fens ,V lSo^^ 
unit in a pivoting j respe^t^ v ei y-a rotating manner ..Thus it is 
possible to determine how much fodder -*nd*or drin^S^consumed 
by a particular ^^gfa On the basis thereof the amount of . 
fodder tmtayor drink, consumed by an animal can be determined W*" 
Lhe course of time J&^e^i&gty the health condition of an 
animal can be deduced; for, when an^anin^ unexpectedly 
smaller amount of fodder anchor drink^ this^may be a signal that 
the animal is ill. Moreover, it is 'undesirable when afi) 

oniijyeawo a certain amount Z^f^f odder, a*d/or drfnE, the J 
*ma«Trt^# fodder tlf^^i^J^i^Smi^ i^vnrt*^ of 



Lhe feed unit vJ&tavet these remnants *e«g-t*ten-p.-ftfco account. 
The means gr^geighing the fodder Mtyfor d?fnt*pS.sent in the 
feed unit preferably linked with the feed, supplying device 

lor supplying an amount of fodder «mdyor dr?5^ th/ 0 ?*!^ unit 
with the aid of data both from the animal identification device 

and the weighing means. \ -j 

pot 

The means for weighing the fodder -«BSjlor drink present, 
in the feed unit may comprise a feed unit which is pivotable 
about a hinge pin, the degree of pivofeai&lity being determined 
by the weight of the fodder tyfiftov drink present j±n the- feed 
unit, and a device for determining the degree*of ^^t^^ St^ 
Lhe feed unit and for deducing, from^hfp degree as determined, 
Lhe weight of the fodder -eHwtyor drink^ present in the feed unit. 
The degree of pivot«£&ifc^ D f + £the feed unit depends on the 
amount of f odcje^ <*t)A/or drink, in 'the feed unit. The more fodder 
W^or drink, ^ the i^^ffee '"degree of -pivotaS&Ufcy . The exact 
correlation between ^t^pdegree of nivota^r^y and the amount of 
fodder «^or drink,^ can 7 previously JbV^etermined by means of 
simple calibration' tests. 
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A compact construction of the feed metering device is 
obtained when the device for determining, the, degree of 
Pivotftg^tt, of the feed unit and for deducinlT^^ke degree^ 
the weight of the amount of fodder 4^or drinkj^ 
present in the feed unit, is integrated in the animal' °' 
identification device. 

/When the device for determining the degree of 
pivotatf£f^ of the feed unit and for deducing, from the degree p 
as, determined, the weight of the amount of fodder ^or drink,, *r hjK/ 
present in the feed unit comprises a measuring roll which is in • 
contact with the feed unit, it is possible to determine from the 
degree of rotation of the roll, the degree, of pivota^&y and 
thus the amount of fodder W or drink^inSS feed unit. ' 

Alternatively or additionally, the device for 
15 determining the degree of pivotai^y of the feed unit and for 
deducing, from the degree as * determined, the weight of the 
amount of fodder W or drink^pVeTe'nt in the feed unit, 
^ comprise* a load sensor, the feed unit bearing on the load 
sensor. The load sensor is preferably included in the animal 
20 identification device. 

In order to be able to measure even a small difference 
in weight, in a preferred embodiment of a feed metering device 
according to the Mention .the hinge P in.«*d the .load . senior, _ X, 
^sp^rfthe measurr^l^e located' %^^£l±SM^ 
25 *&r%m each other. A 

In order to prevent for example the load sensor from 
being damaged in the undesired event of a defect, there is 
provided a safety supporting bracket for the feed unit. 

A preferred embodiment of a feed metering device 
according to the invention is characterised in that the means 
for weighing the fodder -a^or drin'k^ present in the feed unit 
comprise a movable feed unit, a motor for moving the feed unit, 
a device for measuring the magnitude of the torque during 
movement, and for deducing, from the magnitude »of^the torque 
measured, the weight of the fodder aj^or drinl[ prts4nt in the 
feed unit. The magnitude of the torque generated ly the movement,/) 
of the feed unit depends on the amount of fodder ^or driJkTin ' 
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the feed unit. Also in this situation, the exactocorr^rLop- / 
between torque and amount of fodder /OiWor d rinJ?S& p^eTfeSly^^ 
be determined by means of simple calibration tests'! 

A compact feed metering device is obtained when the 
motor for moving the feed unit and the device for measuring the 
magnitude of the torque during movement and for deducing, from 
the *agnitud^^f> the torque measured, the weight of the foflder 
drink^present in the feed unit, are integrated ^the 
animal identification device. 

A mechanically simple but accurate construction is . 
obtained when the motor for moving the feed unit drives a torque 
roll, said torque roll being in contact with the feed unit. 

According to the invention, the means for deterring an 
unwanted aninja^jgd the lneans *>r measuring the amount of fodder 
W or drin V n the feed Unit can be combined in one means, in 
that the roll for driving the feed unit as a closing means and 0* 

i# h SplSE que ro11 Used V '"during the torque are-eeiwttnttsqir 
«w»e roll. 

in order to be able accurately to perform animal 
20 identification and to obtain at the same time a compact 
construction, a feed metering unit according to the present 
invention is characterized, in that the animal identification 
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1 " v ™" on la C " arac ^ r A ML d ji h tllat the ani "> al identification 
7tZ I" -te^ ^^^y »*l°w entrance opening, 

The invention will be explained hereinafter in further 
detail with reference, by way of example, to the drawing in 
which: 3(Vt Y 

Figure 1 is a^ first embodiment of a feed metering 
device according to the invention; . n A . 

Figure 2 is a A second embodiment of a feed metering 
device according to^e^vent jon; + , U ^ ^ 

Figure 3 is a, third embodiment of a feed metering 
device according to the invention; i , / 

Figure 4 is a^ fourth* embodiment of a feed metering 
device according Jx> ^^tW^nd,^ g „k*JL^. 

Figure 5 is a, fifth embodiment ° of a feed metering 
device according to the invention. 



Figure 1 shows schematically a first embodiment of a „ /] 

feed metering device 1 according to the invention. ,*SS Red JL*M 
...etering device 1 distributes fodder ^or drin^ J 
to be denoted ^ 'reed^by which is meant fodder 4a^or drinktV^J^ 
...n metered portions to an animal, and is provided with a feea^^ 
unit 10, also called^manger or feeding trough, for containing 
reed. An entrance opening 11 makes ^ feed unit 10 accessible 
to an animal, for example but not exclusively a cow. An animal 
identification device 12, known per se, recognizes a particular . 
animal that approaches the feed unit 10 and wishes to use it 
The animal identification device 12 is preferably disposed in 
CTr* feed metering device 1, but may alternatively also be 
deposed at a distance therefrom. A feed supplying device 13 
supplies an amount of feed to the feed unit 10, possibly with 
LhG ^y° f data fr ° m the animal identification device 12, fe** 

X Vr^rtTT^ p c UtA n ^ the feed unit 10 via 

a TITOn-8hovrr> valve^andU chute' 14 f 

Thus it is possible for-t^. feed metering device 1 to 
recognize a particular cow^^by means of a transponder 
fitted to or on the cgw. ^ feed tf ? pj^„ g device.. Ifl is 
controlled in a manner^own T^fy^tafe *8fo 'enures 
that the right amount of feed is distributed to the relevant 



cow. 



The feed metering device 1 according to the embodiment 
of Figure 1 is provided with a - (n c m t . ^ closing means^eb-e 
o^ng^eaa^iM-^ illustrated in Figure 2. ^ Rd metering 
device 1 may add it lonallv^ provided, on a closing means, with 
deterring means 15^16 ^ or deterring an animal that visits the 
feed unit at an undesired point of time and .et^ wishes to 
use it. The deterring means are preferably controlled with the 
!lX<i oM^i a fV ° m animal ident ification device. This provides 



an «^ banner to deter a..i,nals that ar^. noT^Ugible for being 
red, in a stapte, efficient WfeST^ay, ' froln putting th J 
heads into the feed unit. A 

In the embodiment shown in Figure 1, the faTtim 
deterring means include* a loudspeaker 16 for producing an 



animal-frightening sound. Alternatively or additionally, the 
further deterring means may include a lighting device 15 for 
emitting an animal-frightening light. In particular when a 
plurality of feed metering devices are disposed side by side 
5 the use of, frightening light may be desirabfcfa'SthiB light can 
be directed in such a manner feS* its effect 'is limited to one 
particular feed metering device. 

Figure 2 shows schematically an embodiment of a feed 
metering device 2 according to the invention. In this embodiment 
iu the closing means 25 is constituted by a separate vessel-like . 
element which is capable of rotating about an axZe 26 and is 
movable across ^ter entrance opening 21. When j& closing means ^ 
25 is moved across the entrance opening 21, the contents of the 
feed unit 20 can be made inaccessible to a particular animal. 
15 Additionally, there may be provided further deterring 

means in the form of a voltage emitting device 27 for emitting 
an animal-frightening electric voltage to ^ closing means 25. 
Animals that undesirably approach the feed metering device 2 
often rfUfc. contact w*i^**e, fee d metering device 2. In 
2« particular they will touch ^ closing means 25 with .Ojeir 
noses. By linking wifcfesfce- voltage emitting device 27 pfpjreWy 
those components of the feed metering device that are d%$BfL^ 
touched by the animals, it is possiblT^Odeter a particular 
animal Vfir^ecaiiy as an additional measure. This second 
25 embodiment of a feed metering device 2 according to the 
invention also comprises a feed supplying device 23 and a chute 
24 for the feed. 

Figure 3 shows schematically a third embodiment of a 
feed metering device 3 according to the invention. In this 

3U embodiment the closing mean^ ^constituted by the feed unit 30 
itself, which is designed ^s^a- movable «5*§>. m the embodiment 
shown #ffc feed unit 30 is rotatably disposed about an axis 36. 
In order to prevent bh*t, in the position in which the. feed unit 
30 closes the entrance opening 31, feed f^s ftom^fcj^ed unit 

35 30, <tefce feed unit 30 comprises a wall portion 35* for catching 
remaining feed. Said wall portion 35 can also act as a feed 
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guide means for feed that is supplied to tttf& feed unit 30 via 
chute 34 of feed supplying device 33. 

For the purpose of providing, h^4^ a simple,-** 
reliable SMJ^JDV^iJ^g^ compact construction, according to 
the invention a roll^ 29 ^Wvjiy 39 . (or 19) is driven by a 
-otor 2B^^ 38^|U^ 29^9, contacts the 
closing means 25 ^esp^efeiveiy 30,/Tr"ef7?ably iftwr feed unit 30 
thus bears on the animal identification device 32, via ^ roll/ 

eXt / emely C °X a &^^^ i« obtained when the 



motor 28,/30 and Me rolf 294^aOT53ded in a housing B^C , ^ 
which is disposed J^x^Uw^xi^ below the entrW</ff %jflffiQVC " 
Preferably the housing also contains the relevant animal 
identification devices 22^ 32^M^^f)i^ • 

According to the invention, the feed metering device 
may be provided with means for weighing the feed present in the 
feed unit, which means move* the feed unit in a pivoting. 
«Mp»ctijEalp-« rotating manner. With the aid of said means it is 
possible to determine how much feed is consumed by a particular 
animal, and at the same time whether remaining feed is present 
in the feed^unit. The means for weighing the feed present in the 
feed unit -see preferably connected to the feed supplying device 
for supplying an amount of feed to the feed unit with the aid of 
data both from the animal identification device and the weighing 
means, so that the amount of feed left by the previous animal 
can be taken into account. 

In the embodiment of Figure Ijjgbe means for weighing 
the feed present in SB* feed unit 10 ' comprise^ a feed unit 10 
which is pivotable about a hinge pin 17. The degree of 
pivotakajlty is determined by the weight of «he feed present in 
** feed unit 10. JPhjrH-^^rn^ded & device IS^foF'd^ining 
the degree of pivota^^V of feed unit 10 and for deducing 

therefrom the weight of ^fe feed present in ^ feed unit 10. 
'Pte^evice 10 for determining the degree of pivoteiMity o£=33!&. 
feed unit 10 comprises a measuring roll 19 which is in contact 
with the feed unit. From the degree of rotation of JKhft^ roll 19 
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the degree of pivot^f^fey and thus the amount of feed i, 
feed unit 10 can be determined. qJ/I*^ 

Due to the fact that device 10„ 19 for determining 

the degree of pivot^fty of the feed unit 10 ^integrated in 
housing A, in tfSSJK^j^ animal identification device 12 
^Qirgispo8ed-as-Z3gg3=i , a compact construction of the feed// 
metering device is obtained. Alternatively, ±fte device 1 0/ H<T 
may be located outside housing A. 

As shown in the embodiment of Figure 2, device 201 

for determining the degree of pivot^^y of 0ty feed unit 20 
and for deducing therefrom the weight of the feed present in *fee- *, 
feed unit 20 may alternatively or additionally comprise a load ' 
sensor 202. In the embodiment shown J^s feed unit 20 bears on 
^load sensor 202 via a supporting arm 203, while the feed 
unrt 20 pivots about a hinge pin 204. ^ ^ad sensor 202 is 
preferably included in -tsfiSt housing D. 

In the embodiments shown in figures 1 and 2, even email 
differences injjeight can be measured due to the fact that, the , ^ 
hmge pin9 17 *&04 and m measuring rol* if ^^^^^ 
load sensor 202, are located ^ small distance^ rom each other. 

Ww n w° r <S r t0 P revent the measuring roll, the load sensor 

!^ Slm t lar fc^ 9 , damaged ^-^^n-,nde 5 ir^ef^, 
^ whence aniirfal / pushes the manger downward^ with force, 
there may be provided in both embodiments Jt safety supporting 
brackets 101 (Figure 1) ^rtirriy 205 (Figur'e^^l^ 
supporting feed unitf} 10£ 20^ /^^»f}v4k * A 

In the embodiment of Figure 3, the means for weighing 
the feed present in the feed unit comprise]^ movable feed unit 
30. feed unit 30 is moved - n g reciprocating mm by ^ 

motor 38 by which A roll 39 is ddven. As a, reteult of this 
movement there-ec^ a torque ^h^agnituoVjs determined by 
a device 301 for measuring't^^agnitude & f^he-=fcc»^. ^ 
device 301 deduces t£e ^eight of the feed present in the feed 
unit from 4Kb torque^ determined. The exact correlation between 
torque and amount of feed can previously be determined by mm. 
-«i£simple calibration tests. 
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The embodiment according to Figure 3 has a compact 
construction due to the fact that j* motor ao.for moving 
^ 3 ° device 301 for measuring k^gnitude 

^~g** during movement and for deducing, from the magnitude 
of the torque measured, the weight of the feed present in the 
feed unit 30, are i & t^ed^ in M housing c . 



hnrm.o ^H^J^^^" 11 39 > tr h o ro ma V b e . "a c d a separate 
torque roYJ roll 39 preferably functions as a drive of the 

I tZ7 r n w 6 e'll in C °S^L tU r ^ Unit 30 

itself, as well as> torquj roll a measuri roll 

Of course the torque can a i so be measured via ^ ^9* 

The fourth embodiment of a feed metering "device 4 
according to the present embodiment, as shown in Figure 4 

°° m ^^it a %iJl 0 JL ^MFjML -ft animal j^4^~^ G J^ 1 
feed^rt 40, with tA*fi ^f^^f^^^ 
identification device 42, as well as means for weighing the feed 
present in feed unit 40. 

The closing means 46, which is rotatable about an ax£t 



wv^w «i^uu an axw 

L h , ln . r0tali0 " tY 3 ™& 47 Which CM "to contact 

with the closrng means 46. *,fcll 47 is driven by a motor 46 

ideWif" • CO " tr ° Ued " U " «■ «" of data from * animal 
identification device 42. 

in this embodiment ,the weighing means J^^&tituM 
feed unit 40 which is rotatable about an JF^T*^ % a 
unit 40 can be brought into contact with J*T roll 47, and is 
subjected to a reciprocating motion by correctly controlling the 

r/V^iV5 iVeS the r °" «• BY the movement of J*e feed 
unrt 40 -ttm^jjrs generated -a-ee^ that can be measured by 4*. 0> 
torque measuring device 401. 



in the situation shown in Figure 4, roll 47 k*»s 

motion &r determining- the amount of feed orient in £eed 
unrt 40. After^n animal has consumed g&^te amount o£ 

remarnrng feed^can t e determined by torque measurement. Then 
roll 47 is controlled by (SB motor 40 i.-e^h^u^e, that 
feed unrt 40 w44^ partially located *iSbh« entrance opening 
41. A catching element 402 on b4flT feed unit 40 -t&g&tn closing 
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means 46 along until .*hjg£^^ roll 
47. Tn^SJe «i, 47 ^controls -*» closing means 46 -in^h-a 
" ,aflfler that *h«-W*ter covers the entire entrance opening 41. As 
a result of the fact that J*fe feed unit 40 is no longer in 
contact with J*« roll 47, jtfe feed unit 40 falls back to the 
starting position in which feed can ^^^V added by the 
feed supplying device 43 via the chute 44. 

The fifth embodiment of a feed metering device 
according to the present invention, as shown in Figure 5 
differs from that of Figure 4 by the position of the hinge pin 
59 about which feed unit 50 rotates. The hinge pin 59 is 

positioned close to fiSS roll 56 for driving *S5 feed unit 50 and 
measuring the torque, for measuring very small differences in 
the amount of feed. There is also provided a stop 58 for 
preventing superfluous movement of feed unit 50. T%e ^losing 

means 55 for closing tire entrance opening 51 pivots about £*• 
QXM 57. 

For the purpose of being able accurately to perform 
animal identification and to obtain at the same time a compact 
construction, a feed metering device according to the present 
invention is characterized in that the animal identification 
device is dis 
vi-crn*fey belov* 
/(described 




^s^n^^ided with weighing^^deterring^e^ns^ich is „ 
^^ed^tl^ee-eew^ stationary ^s^sjlfee^t^^ 

^ii SPOS V he ani,nal identif ica ti°n device ^or the weighing <f* 
a^or^eterring means on ^Tg^^jbJLy, mov^^ unit. 
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